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IRUSRVLWLYHYDULDEOHFRVWVWKHH[SUHVVLRQLQEUDFNHWVZLOOEHSRVLWLYHEXWVPDOOHUWKDQ,WVORJDULWKPLVWKHUHIRUHQHJDWLYHEXWVLQFHLWLVGLYLGHGE\JWKHSULFHLQGLFDWRU3 LVDOZD\VSRVLWLYH$IWHUWDNLQJWKHORJDULWKPRIWKHZHLJKWHGVXPDQGGLYLGLQJWKURXJKJ ZHDUULYHDWVRPHWKLQJWKDWFDQEHLQWHUSUHWHGDVVRPHNLQGRIDYHUDJHYDULDEOHFRVWV,QGHHGLWLVQRWGLIILFXOWWRYHULI\WKDW3 WDNHVRQDYDOXHEHWZHHQWKHPLQLPXPDQGWKHPD[LPXPRIWKHYDULDEOHFRVWVRIWKHYDULRXVDXWRPRELOHVWKDWFRXOGEHXVHG(YHQWKRXJK3 FDQEHLQWHUSUHWHGDVDNLQGRIDYHUDJHSULFH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,WLVLQVWUXFWLYHWRVHHZKDWKDSSHQVWRWKHVKDUHVLIWKHIXHOSULFHFKDQJHV,WVHHPVUHDVRQDEOHWRDVVXPHWKDWDOOYDULDEOHFRVWVDUHSURSRUWLRQDOWRWKHIXHOSULFHDWOHDVWDSSUR[LPDWHO\7KLVPHDQVWKDWDOOYDULDEOHFRVWVFKDQJHE\WKHVDPHSHUFHQWDJHLIWKHIXHOSULFHFKDQJHV$VDFRQVHTXHQFHWKHUHODWLYHGHFUHDVHLQH[SSZLOOEHODUJHVWIRUWKHFDUZLWKWKHKLJKHVWYDULDEOHFRVWVDQGVPDOOHVWIRUWKHFDUZLWKWKHORZHVWYDULDEOHFRVWV7KHVKDUHRIWKHPRVWH[SHQVLYHFDULQWKHKRXVHKROG¶VFDUNLORPHWHUVZLOOWKHUHIRUHGHFUHDVHZKLOHWKDWRIWKHOHDVWH[SHQVLYHFDUZLOOLQFUHDVH,QDWZRFDUKRXVHKROGDODUJHUJDSEHWZHHQWKHYDULDEOHFRVWVRIWKHFDUVZLOOLPSO\DGHFUHDVHLQWKHXVHRIWKHH[SHQVLYHFDU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FRVWVWKHPVHOYHVLIWKHQXPEHURISULYDWHNLORPHWHUVH[FHHGVDSUHGHWHUPLQHGWKUHVKROG7KLVPHDQVWKDWLQPDQ\FDVHVWKHUHOHYDQWPDUJLQDOFRVWVDUHHTXDOWRWKHIXHOFRVW(YHQWKRXJKWKHFKRLFHRIFDUEUDQGDQGPDNHIRUFRPSDQ\FDUVLVQRWFRPSOHWHO\IUHHPRVWZRUNHUVFDQFKRRVHIURPDEURDGUDQJHZKLFKLVVRPHWLPHVUHODWHGWRWKHW\SHRIMRE7KHSUHYLRXVGLVFXVVLRQVXJJHVWVWKDWZRUNHUVZLWKDFRPSDQ\FDUDUHQRWWRRGLIIHUHQWIURPZRUNHUVZKRKDYHERXJKWWKHLUFDUWKHPVHOYHVDQGWKDWWKHUHLVQRQHHGWRXVHDFRPSOHWHO\GLIIHUHQWPRGHOVSHFLILFDWLRQIRUKRXVHKROGVZLWKDQGKRXVHKROGVZLWKRXWVXFKDFDU,QWKHPRGHOHVWLPDWHGLQWKHQH[WVHFWLRQZHZLOOXVHDGXPP\IRUFRPSDQ\FDUVDVDQLQGLFDWRURIWKHGHPDQGIRUNLORPHWHUV
 ,QWKHVDPSOHWKHUHDUHKRXVHKROGVZLWKRQHGULYHU¶VOLFHQVHRIWKHPKDYHWZRFDUV (VWLPDWLRQUHVXOWVDUHDYDLODEOHXSRQUHTXHVW

'HWHUPLQDQWVRIFDUFRVWV:HLQGLFDWHGLQWKHSUHYLRXVVHFWLRQWKDWWKHSUHVHQWSDSHUZLOOQRWIRFXVRQTXDOLW\FKRLFHHYHQWKRXJKZHFDQQRWLJQRUHWKDWLVVXHVLQFHVXEVWLWXWLRQEHWZHHQWKHXVHRIWKHWZRFDUVLVUHODWHGWRGLIIHUHQFHVLQFRVWVWKDWDUHUHODWHGWRTXDOLW\GLIIHUHQFHV,Q6HFWLRQZHRXWOLQHGDPRGHOWKDWLQFRUSRUDWHVTXDOLW\FKRLFH+LJKHUTXDOLW\FRXOGEHUHDOL]HGDWWKHH[SHQVHRIKLJKHUIL[HGDQGYDULDEOHFRVWV3UHVXPDEO\WKHWUDGHRIIEHWZHHQEHQHILWVDQGFRVWVGHSHQGVSUHVXPDEO\RQKRXVHKROGFKDUDFWHULVWLFVDQGWKHUHGXFHGIRUPHTXDWLRQVRIVXFKDVXEPRGHOZRXOGWKHUHIRUHUHODWHIL[HGDQGYDULDEOHFRVWVWRKRXVHKROGFKDUDFWHULVWLFV,QWKLVVXEVHFWLRQZHGLVFXVVHVWLPDWLRQUHVXOWVRIVXFKUHGXFHGIRUPHTXDWLRQV:HVWDUWZLWKYDULDEOHFDUFRVWV7DEOHDERYHVKRZVWKDWWKHYDULDWLRQLQYDULDEOHFRVWVLVOLPLWHGWKHILJXUHVDUHDOOLQWKHLQWHUYDO>@&DVXDOHYLGHQFHVXJJHVWVKRZHYHUWKDWLWPD\QHYHUWKHOHVVEHLQWHUHVWLQJWRLQYHVWLJDWHWKHGHWHUPLQDQWVRIWKHGLIIHUHQFHV(VWLPDWLRQUHVXOWVRIDOLQHDUUHJUHVVLRQDUHVKRZQLQ7DEOH7KH\FRQILUPWKHFRPPRQVHQVHRSLQLRQWKDWPDOHVGULYHFDUVZLWKKLJKHUYDULDEOHFRVWVHYHQWKRXJKWKHGLIIHUHQFHLVQRWODUJH:KHQKRXVHKROGLQFRPHLVKLJKHUYDULDEOHFRVWVWHQGWRJRXS+RZHYHUJLYHQLQFRPH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(VWLPDWLRQRIWKHVWUXFWXUDOPRGHO
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7KHOLNHOLKRRGIXQFWLRQ
 :HGHOHWHGKRXVHKROGVZLWKPRUHWKDQWZRFDUV

:HXVHWKHHVWLPDWHGHTXDWLRQVIRUIL[HGDQGYDULDEOHFRVWVWRSUHGLFWWKHYDOXHVRIWKHVHYDULDEOHVIRUDOOKRXVHKROGVLQRXUVDPSOHZKHQWKH\RZQDVLQJOHFDUDQGWZRFDUV7KHYDOXHVIRUWKHIL[HGFRVWVZLOOEHGHQRWHGDVN ZKHQDVLQJOHFDULVRZQHGDQGDVN DQGN ZKHQWZRFDUVDUHRZQHG7KHFRPSRVLWHSULFHVIRURQHDQGWZRFDUVDUHFRPSXWHGRQWKHEDVLVRIWKHSUHGLFWHGYDULDEOHFRVWVDQGZLOOEHUHIHUUHGWRDV3 DQG3UHVSHFWLYHO\,QRUGHUWRJHWVRPHLGHDRIWKHGHWHUPLQDQWVRIWKHVHYDULDEOHVZHKDYHVHSDUDWHO\HVWLPDWHGVKDUHHTXDWLRQVWKDWIROORZIURP $QLPSRUWDQWUHVXOWZDVWKDWWKHFRHIILFLHQWIRUKRXVHKROGLQFRPHZDVQHYHUVLJQLILFDQWZKLFKLPSOLHVWKDWFDQEHXVHGDVWKHGHPDQGHTXDWLRQIRUWKHWRWDOQXPEHURINLORPHWHUVGULYHQE\WKHKRXVHKROG$QRWKHUIHDWXUHWKDWVKRXOGEHPHQWLRQHGLVWKHWUHDWPHQWRITXDOLW\6LQFHTXDOLW\LWVHOILVXQREVHUYHGZHLQFOXGHGIL[HGFDUFRVWVDVDQLQGLFDWRUEXWZHZHUHXQDEOHWRILQGDVLJQLILFDQWFRHIILFLHQWLQWKHYDULRXVVSHFLILFDWLRQZHWULHG$SDUWIURPWKHYDULDEOHFRVWRQO\WKHJHQGHURIWKHPDLQGULYHUDSSHDUWRKDYHDVLJQLILFDQWHIIHFWRQWKHGLVWULEXWLRQRIWKHWRWDOQXPEHURINLORPHWHUVRYHUWKHWZRFDUV2QWKHEDVLVRIWKHVHHVWLPDWLRQUHVXOWVZHKDYHFKRVHQSDUVLPRQLRXVVSHFLILFDWLRQRIWKHFRPSRVLWHSULFHWKDWLQFOXGHVRQO\WKHVHWZRYDULDEOHV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ZKHUH,LVDQLQGLFDWRUYDULDEOHWKDWLVHTXDOWRLIWKHPDOHGULYHULVPDOHDQGHTXDOWRRWKHUZLVH)RUWZRFDUKRXVHKROGVZHKDYHDGRSWHGWKHFRQYHQWLRQWKDWFDULVWKHRQHXVHGE\WKHPDOHGULYHU7KHVSHFLILFDWLRQRIWKHLQGLUHFWXWLOLW\IXQFWLRQRIGH-RQJZDVJLYHQLQ7KHXWLOLW\RIRZQLQJDVLQJOHFDULV    H[S  3N\X EGED D    DQGWKDWRIRZQLQJWZRFDUV  H[S   3NN\X EGED D    2ZQLQJDVLQJOHFDULPSOLHVORZHUIL[HGFDUFRVWVEXWDKLJKHUFRPSRVLWHSULFHIRUFDUPRELOLW\7KHFRVWVRIRZQLQJWZRFDUVWKXVDSSHDULQWKHILUVWWHUPRQWKHULJKWKDQGVLGHRIWKHDERYHHTXDWLRQVZKLOHWKHEHQHILWVHPHUJHLQWKHVHFRQGWHUP7KHPDJQLWXGHRIWKHEHQHILWVLVGHSHQGHQWRQWKHYDOXHRIWKHUDQGRPYDULDEOH/ZKLFKLVDVVXPHGWREHDGUDZLQJIURPDQRUPDOGLVWULEXWLRQZLWKPHDQ/ DQGVWDQGDUGGHYLDWLRQ1/,WFDQWKHUHIRUHEHZULWWHQDVHVPG GG   ZLWK0 DGUDZLQJIURPWKHVWDQGDUGQRUPDOGLVWULEXWLRQ,I0 LVVXIILFLHQWO\ODUJHWKHXWLOLW\RIRZQLQJWZRFDUVZLOOH[FHHGWKDWRIRZQLQJDVLQJOHFDU7KHFULWLFDOYDOXHHFDQEHGHWHUPLQHGDV         ¸¸¹·¨¨©§      H[SH[SH[S OQ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 (VWLPDWLRQUHVXOWVDUHDYDLODEOHXSRQUHTXHVW

7KHSUREDELOLW\RIRZQLQJWZRFDUVLVHTXDOWRWKHSUREDELOLW\WKDW0 H[FHHGVLWVFULWLFDOYDOXHDQGWKHSUREDELOLW\RIRZQLQJRQHFDULVLWVFRPSOHPHQW7KHSDUDPHWHU0 LVIXUWKHUVSHFLILHGDVDOLQHDUIXQFWLRQRIKRXVHKROGFKDUDFWHULVWLFVK¦ N NNKGGPG   7KHRXWFRPHRIWKHFKRLFHEHWZHHQRZQLQJWZRFDUVRURQHLVQRZIRUPXODWHGDVDQRQOLQHDUSURELWPRGHO7KHQXPEHURINLORPHWHUVGULYHQE\WKHKRXVHKROGLVGHWHUPLQHGFRQGLWLRQDORQWKHFKRVHQQXPEHURIFDUV7KHUDQGRPYDULDEOH/ DSSHDUVLQWKHGHPDQGHTXDWLRQDQGZHPXVWDFFRXQWIRUWKHWUXQFDWLRQFDXVHGE\WKHFDURZQHUVKLSGHFLVLRQ)ROORZLQJGH-RQJZHDGGDQRUPDOGLVWULEXWHGUDQGRPWHUP ZLWKH[SHFWDWLRQDQGYDULDQFH1WRWKLVHTXDWLRQLQRUGHUWRWDNHLQWRDFFRXQWPHDVXUHPHQWDQGRSWLPL]DWLRQHUURUVDQGHVWLPDWH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OQ P$ \3P(K; PN NN IRUP WKHQXPEHURIFDUVRZQHGE\WKHKRXVHKROG:KHQRQHFDULVRZQHG HH d DQGZKHQWZRFDUVDUHRZQHG HH ! 7KHFRQGLWLRQDOH[SHFWDWLRQIRU0 LQFDQEHGHWHUPLQHGZLWKVWDQGDUGIRUPXODVJLYHQIRULQVWDQFHLQ9HUEHHN:HDUHQRZDEOHWRIRUPXODWHWKHOLNHOLKRRGIXQFWLRQ7KHOLNHOLKRRGOL RIDQREVHUYDWLRQL LVWKHSURGXFWRIWKHSUREDELOLW\WKDW0 LVLQWKHUHOHYDQWUDQJHPXOWLSOLHGE\WKHYDOXHRIWKHQRUPDOGHQVLW\IRUWKH WKDWIROORZVIURPVHWWLQJHTXDOWRWKHREVHUYHGWRWDOQXPEHURINLORPHWHUV8VLQJDVXIIL[L WRGLVWLQJXLVKREVHUYDWLRQVWKLVJLYHV        ¸¸¹·¨¨©§ ! ¸¸¹·¨¨©§ d  KK VIHHVIHH OQ3UOQ3U LLLLLLLLL ;$P,;$P,O  ZKHUH,LVWKHLQGLFDWRUYDULDEOHDQG KV LVWKHVWDQGDUGGHYLDWLRQRI,QRUGHUWRHVWLPDWHWKHSDUDPHWHUVRI3 VLPXOWDQHRXVO\ZLWKWKHRWKHUSDUDPHWHUVZHVXEVWLWXWHWKHH[SUHVVLRQJLYHQLQLQWRDQGDQGWKHUHVXOWLQJH[SUHVVLRQVLQ,WPD\EHREVHUYHGWKDWWKHOLNHOLKRRGIRUPXODWHGLQGRHVQRWXVHWKHLQIRUPDWLRQZHKDYHRQWKHGLVWULEXWLRQRIWKHWRWDOQXPEHURINLORPHWHUVRIKRXVHKROGVRZQLQJWZRFDUVRYHUERWKFDUV,QRUGHUWRXVHWKLVLQIRUPDWLRQDVZHOOQRWHWKDWWKHGHPDQGNLORPHWHUVRIFDUN WREHUHIHUUHGWRDV;N LVGHWHUPLQHGDV;N VNZLWKVN WKHVKDUHRIWKLVFDULQKRXVHKROGNLORPHWHUV(TXDWLRQVKRZVKRZWKLVVKDUHLVUHODWHGWRWKHFRPSRVLWHSULFH37KHVKDUHVLPSOLHGE\WKHSDUVLPRQLRXVIRUPXODWLRQRI3 DUH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7KHGHPDQGIRUNLORPHWHUVWKDWLVSUHGLFWHGE\WKHPRGHOHTXDOVWRWDOGHPDQGIRUNLORPHWHUVE\WKHKRXVHKROGWLPHVWKHVKDUHRIWKHSDUWLFXODUFDU:HDVVXPHGWKDWWKHHUURULQWKHGHPDQGHTXDWLRQIRUHDFKFDU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